Pouch tissue and angiotensin peptide generation.
Myofibroblasts and their potential to generate angiotensin (Ang) II and transforming growth factor beta 1 (TGF-beta 1) at sites of infarction in the rat heart have been implicated in tissue repair. These cells likewise contribute to repair in a subcutaneous pouch model of fibrous tissue formation. Their appearance in pouch tissue coincides with high density ACE and Ang II receptor binding, suggesting a role for Ang II in tissue repair. Using pouch tissue studied at different time points of repair, the present study examined the expression of requisite mRNA for Ang peptide generation: angiotensinogen, Ao; an aspartyl protease, either cathepsin-D, Cat-D, or renin: and angiotensin converting enzyme, ACE, TGF-beta 1 and type I collagen mRNA expression was also addressed. Unlike pouch studied on day 2 and 4, at 7, 14 and 21 days, we found: (a) expression of Ao, Cat-D but not renin, ACE and TGF-beta 1 mRNA; (b) Ang I and Ang II peptides in pouch tissue and exudate; (c) the presence of Cat-D activity but no renin activity; (d) an increase in type I collagen mRNA with time; (e) upregulation of pouch tissue ACE mRNA expression by lisinopril treatment, whereas AT1 and AT2 receptor antagonists (losartan and PD 123177, respectively) downregulated the expression of mRNA for ACE, when compared to untreated controls; (f) downregulation of TGF-beta 1 mRNA expression by lisinopril and losartan compared to untreated controls; and (g) PD 123177 had no effect, whereas lisinopril and losartan treatment significantly (P < 0.05) reduced type I collagen mRNA expression. Thus, in this model of fibrous tissue formation, we found expression of component genes involved in Ang peptide (I and II) and TGF-beta 1 generation and Ang II upregulation of TGF-beta 1 expression, suggesting Ang II and/or TGF-beta 1 may upregulate type I collagen expression during tissue repair. Pharmacologic intervention studies with lisinopril or losartan indicate Ang II plays a role in the reciprocal regulation of ACE mRNA expression, which modulates Ang II levels at sites of repair.